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APPENDIX A

ANNOTATED BIBLIOGRAPHY



INTRODUCTION

Presented in this appendix are descriptions of those datasets and

. publications containing information on the biological resources within the

Delaware Estuary. Attempts were made to identify and locate published and
unpublished datasets which could be used to identify important biological
communities and species, and identify the current status and temporal trends
for each. Most of the more significant datasets (i.e., those with large spatial
or temporal extent) were identified and described. However, this annotated
bibliography is most likely not without omission. Small unpublished datasets,
particularly those pertaining to limited geographic regions within the estuary,
may have been missed. '

All datasets and publications reviewed were included in this appendix.
However, not all reviewed datasets were included in the final report. In some
cases, datasets were excluded from the final report because the information
they contained was redundant with information presented in other datasets.
Other datasets were excluded because a thorough review and analysis could
not be completed within the scope of this project. In general, unpublished data
that did not exist in some kind of electronic format could not be analyzed.
These datasets were referenced in the annotated bibliography, but not further
treated in the final report.

ANNOTATED BIBLIOGRAPHY FORMAT

Descriptions of datasets and publications were grouped according to the
general type of biological communities being studied. These groups were:

L Phytoplankton;

L] Zooplankton--including surveys of the larvae of benthic
invertebrates;

® ichthyoplankton;

L Benthos--excluding landings data for benthic shellfish, which are

described with fish communities;
] Fish; and

L Birds.
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Descriptions of datasets and publications were organized in a format
suggested by the Delaware Estuary Program. Descriptions were presented in
eleven categories.

Category 1--Cited Reference: The complete bibliographic citation for
each dataset was given in this category. Unpublished datasets were also noted
here and referenced using the last name of the principal investigator followed
by the last year for which data existed in the unpublished dataset followed by
the words, "Unpublished data" (e.g., Smith 1985. Unpublished data).

Category 2--Principal Investigator: The name, address, and telephone
number of the principal investigator was included in this category. Attempts
were not made to update addresses for each investigator. Therefore, the date
this information was last known to be correct was also given. '

Cateqory 3--Repository of Dataset or Reference: The origin of each
dataset or reference was given here. If a publication existed within the Versar
library, Versar was given as the repository. The lending library was given as
the repository for publications obtained through inter-library ioan. Libraries in
the Delaware Estuary area and potentially containing significant collections
pertaining to the Delaware Estuary (e.g., Rutgers University library, University
of Delaware libraries at Newark and Lewes) were visited, but no attempts were
made to check for the possession of previously located publications.

Cateqory 4--General Data Type: Listed under this category were the
major relevant parameters included in the publication or dataset. This category
did not present a list of variables for each dataset. Measured parameters were
prefaced by the general type of biological community being studied.

Category 5--Sample Matrices: The sample matrix refers to the medium
from which samples were taken. Matrices included water (for plankton and
fish), sediments (for benthic invertebrates), and air (for birds). The matrix name
was followed by the general type of biological community being studied.

Category 6--Sampling Design: Category 6 contained details about
sampling design and included a brief description of the purpose of the study,
beginning and ending sample dates, the frequency of sampling, and the number
of sampling stations in the study.

Sample locations were also given under this category. Where possible,
individual sampling locations were listed along with the DRBC River km (DRBC
1988) and the coordinates for latitude and longitude. In most cases,
coordinates were not given and no attempts were made to estimate coordinates
from figures since such estimates are inherently inaccurate. For studies
reporting station locations in figures only, locations and DRBC River km were
reported as ranges (e.g., the mouth of the estuary to the Chesapeake and
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Delaware Canal, DRBC River km O to 93). Accessory information describing
river conditions at the time of sampling (e.g., flow, salinity, temperature,
sample depth, or station depth) were not presented in this section.

Cateqory 7--Sampling and Analysis: Methodologies: Information on
sample gear, sample methods, and specific analyses were presented in this

category. Descriptive information was given concerning net, sieve, or filter
sizes, and the area or volume of each sample. The sample methodology
category also included information on specific quality control measures which
may have been used, separately noting the number of replicate samples taken.

Category 8--Data Processing: This category summarizes significant data
transformations used in preparation of the publication. For example, mention
would be made here if data were collected monthly, but reported in the
publication as annual means.

Category 9--Data Evaluation Results: Where possible, comments on the
general quality of the dataset were placed in this category. The approach used
to complete data quality evaluation is summarized in the data quality section
below. '

Category 10--Companion Studies: Publications using the same or similar
datasets were listed in this category.

Category 11--Comments: Specific comments concerning the use of
specific datasets and publications to assess the status and trends of biological
resources were placed in this category. Comments are also included
concerning any known limitations of the dataset and any additional comments
that were not appropriately placed in other categories.

DATA QUALITY CRITERIA

The evaluation of the quality of biological datasets reviewed for this
project was difficult. Most datasetslacked complete documentation concerning
the methods employed and quality control measures. Those studies for which
methods were described, presented methodological descriptions which were
generally inadequate to evaluate data quality. For example, mention that
chlorophyll @ concentrations were measured using a Turner Fluorometer is
inadequate if mention is not made of standards used and how instrument drift
was corrected.

The vast majority of the data reviewed for this project were collected
during field surveys or monitoring projects or programs. The possible sources
of error associated with these types of data may be generally grouped in two
categories:
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] Errors due to sampling and
] Errors due to sample processing.

Sampling errors include those of improper station positioning and
inadequate or improper collection of samples. Accurate station positioning is
important where temporal trends for a specific area need to be assessed. If
positioning is inaccurate, particularly in heterogenous areas, apparent temporal
changes may be due to sampling different biclogical communities and not due
to real biological changes. With few exceptions, documentation accompanying
datasets or publications did not describe how station location was determined.
It is likely that for most studies prior to about 1970-1975, station location was
determined by triangulating visual sightings along fixed reference points on
land. Depending upon the distance from fixed reference points, visibility, and
sea state, visual positioning can be fairly accurate. Electronic navigational
systems (LORAN, for example) are more accurate, but have not been generally
available and affordable prior to the mid-seventies. Therefore, most sample
locations could be considered as approximations only and errors due to sample
location could not be quantitatively assessed.

Methods used to collect biological samples are many and must be
judiciously chosen to efficiently sample the community or population of interest.
Our review of Delaware Estuary datasets attempted to evaluate whether the
methods employed were adequate to meet the general objectives of the study.
For example, use of a 10 ym mesh plankton net is adequate to study larger and
chain-forming phytoplankton, but is inadequate to study small diatoms or
flagellates. Mention of sample collection problems apparent from our
evaluations were mentioned in Category 9 (Data Evaluation Results) of the
Annotated Bibliography.

Estimates of sampling error may be made when information concerning
sample replicates is presented. Because of this, the existence of replicate
samples was separately noted in category 7 (Sampling and Analysis
Methodologies) of the Annotated Bibliography.

Errors introduced with sample processing were also difficult to evaluate.
Most studies presented general descriptions of methodologies and lacked
descriptions of specific procedures necessary to adequately make evaluations.
When appropriate, comments concerning inadequate sample processing
(preservation, sample splitting, reference standards, etc.) were included in the
Annotated Bibliography. These comments were generally placed in Category
9 (Data Evaluation Results).

It was impossible to evaluate the taxonomic expertise of specific
investigations.  Quality control measures to insure accurate taxonomic
identification were not given. In most cases, reference collections were not
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made to each study and samples were not archived. Species lists were
‘ reviewed for obvious or suspect mismatches. However, in absence of data to
the contrary, taxonomic identification was assumed to be correct.

The publications referenced in the Annotated Bibliography are listed
separately in Appendix C of this report (Delaware Estuary Bibliography).
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PHYTOPLANKTON
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1. Cited Reference:
Academy of Natural Science of Philadelphia. 1974. Ecological
Studies in New Jersey, Oldmans Creek, Raccoon Creek, Birch
Creek and Delaware River 1972-1973. Interim Report for Shell Oil
Company. Philadelphia, PA. 406 p.

2.  Principal Investigator:

Name: Academy of Natural Sciences of Philadelphia
Address: Department of Limnology
' 19th and the Parkway
Philadelphia, PA 19103
Telephone: (215)299-1097 As of (date): 1990

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, taxonomic composition,
- abundance

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:
Purpose of Study: To establish relative productivity of
phytoplankton in the study area.
Sample Dates: Beginning: May 1972 End: July 1973
Sample Frequency: Monthly
Number of Sampling Stations: 8
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Academy of Natural Sciences of Philadelphia 1974 (cont.)

Sample Locations:

General Location DRBC Coordinates
River
km
) DR-1 - Near Little Tinicum Island, 139 39° 5110" - 756°
NJ side 17'50"
DR-2 - Opposite DR-1 139 39° 50'45" - 79°
. 17'50"
DR-3 - Transect from Oldman’s 125 39° 47'30" - 72°
Creek, PA side 26°'40"
DR-4 - Transect from Oldman’s 124 39° 47’ - 75° 26°156"
Creek, NJ side
DR-5 - Below Del. Mem. Bridge, 106 39° 41’ - 75° 30'45"
NJ side of channel
DR-6 - Below Del. Mem. Bridge, 106 39° 41’ - 75° 30'45"
NJ shore
() DR-7 - In Del. R. about 1000 | 127 |39° 49'45" - 75°
yards above Birch Creek 22'10"
DR-8 - Near Wilmington Ferry slip 118 39° 44’ 75° 28°40"
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Academy of Natural Sciences of Philadelphia 1974 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: lPlankton net

Number of Replicate Samples: _
Existence of replicate samples not mentioned.

Area or Volume per Replicates: 50 liters water sieved
Net, sieve, or filter size: 10 ym
Other methodologies:

Quality control measures:

8. Data Processing:

Raw data were presented and collected data were summarized in
publication.

9. Data Evaluation:

No specific quality assurance procedures referenced.

10. Companion Studies:

11. Comments:
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. Cited Reference:

Botton D.L., Watling and A. Pembroke. 1976. Phytoplankton. 57p.
In: Ecological studies on benthic and planktonic assemblages in
lower Delaware Bay. L. Watling and D. Maurer, eds. National
Science Foundation, Research Applied to National Needs Program
(NSF/RANN).

. Principal Investigator:
Name: Dr. Robert Biggs
Address: University of Delaware
Newark, DE 19711
Telephone: (302) 738-2842 As of (date): 10/76

. Repository of data set or reference:
University of Delaware, Morris Library, Newark, DE

. General Data Type:
Parameters measured: Phytoplankton, abundance, taxonomic
diversity

. Sample Matrices:
Water - phytoplankton

. Sampling Design:

Purpose of Study: Investigate taxonomy and population
dynamics of phytoplankton in lower
Delaware Bay. Discuss the primary producer

groups. 4
Sample Dates: Beginning: June 13, 1974. End: May 28, 1975
Sample Frequency: Monthly or bimonthly

Number of Sampling Stations: 3

Sample Locations:

‘ General Location DRBC Coordinates

River km

Lower Bay - adjacent to ~ 18 Specific coordinates
Mispillion River not given in
publication but shown
in Figure 1 of Watling
et al. 1979
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Botton et al. 1976 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Niskin bottle sample, plankton
net (towed on 10 out of 16 cruises)’
Number of Replicate Samples: 3 (wholewater), only 1 tow at surface
w/net
Area of Volume per Replicates: 25 ml each
Net, sieve, or filter size: #20
Other methodologies:
Quality control measures: Samples stored in dark, at least 25 fields
were counted, no cells below 3 ym in size were counted
8. Data Processing:
Paper reports density and taxonomic diversity for each cruise.
9. Data Evaluation: ~
No specific quality assurance procedures referenced.
10. Companion Studies:
Watling et al. 1979 (uses same dataset)
11. Comments:

Taxonomy and abundance data used to describe status of
phytoplankton community in lower Bay.
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1. Cited Reference:
Culberson, C.H., T.M. Church, A.C. Frake, J.H. Sharp, J.R. Pennock,
S.E. Pike, B.W. Lee, J.R. Scudlark, R.B. Biggs and J.M. Tramontano.
1987a. Data from SALT cruises September 1980-July 1981.
University of Delaware Oceanographic Report of Delaware, Newark,
Delaware. 78 p.

2. Principal Investigator:
Name: Dr. Charles H. Culberson
Address: College of Marine Studies
University of Delaware
Newark, DE 19716
Telephone:(302}645-4000 As of (date): 1988

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a and production

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:
Purpose of Study: Collection of chemical, physical, and
biological data from Delaware Bay and River
Sample Dates:  Beginning: September 1980 End: July 1981
Sample Frequency: 7 cruises
Number of Sampling Stations: 30

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of Delaware Bay to 0to 212 Given in report on
Trenton, NJ pages 11, 13, 15, 17,

19, 21 and 23.
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Culberson et al. 1987a {cont.)

7. Sampling Methodologies: |
Sample Gear, Methods and Analyses: PVC Niskin bottles

Number of Replicate Samples: not given in report
Area of Volume ber Replicates: 10 liters

Net, sieve, or filter size: none

Other methodologies:

Quality control measures:  Used fluorometric analysis of acetone
extracts, Strickland and Parsons 1972

8. Data Processing:
Data presented for each station all 7 cruises

9. Data Evaluation:

10. Companion Studies:
: Pennock 1983, 1985; Pennock and Sharp 1986; Pennock et al.

1983; Sharp et al. 1980; Culberson 1988; Culberson et al. 1987b,
1987c, 1988

11. Comments: . .
Data analyzed and presented in Pennock and Sharp _1986.

Reference:
Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook of

Seawater Analysis. Second Edition. Bull. Fish. Res. Bd. Canada.
No. 167. 310 p.
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{
Cited Reference:
Culberson, C.H., J.R. Pennock, B.W. Lee, R.B. Biggs, T.M. Church
and J.H. Sharp. 1987b. Data from the YABLED cruises,
September 1981-July 1984. University of Delaware
Oceanographic Report Number 4. Delaware Sea Grant College
Program, University of Delaware, Newark, Delaware. 170 p.

Principal Investigator:
Name: Dr. Charles H. Culberson
Address: College of Marine Studies
University of Delaware
Newark, DE 19716
Telephone: =~ (302)645-4000 As of (date): 1988

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Phytoptankton, chlorophyll a and
production

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: Present physical, chemical and biological
data collected in Delaware Bay and River.
Sample Dates: Beginning: Sept. 1981 End: July 1984

Sample Frequency: 18 cruises
Number of Sampling Stations: 30

Sample Locations:

General Location DRBC Coordinates
River km
[ Mouth of Delaware Bay to 0to 212 | Given in report on
Trenton, NJ pages 12, 13, 15, 17,

19, 22, 25, 27, 30,
33, 35, 37, 38, 41,
42, 45, 48, 50, 53,
56 and 59.

Sampling Methodologies:
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10.

11.

Culberson et al. 1987b (cont.)

Sample Gear, Methods and Analyses: Niskin bottle
Number of Replicate Samples: not given in report
Area of Volume per Replicates: 10 liters

Net, sieve, or filter size: none

Other methodologies:

Quality control measures: Used fluorometric analysis of acetone
extracts, Strickland and Parsons 1972.

Data Processing:
Data presented for each station for all 18 cruises.

Data Evaluation:

Companion Studies:

Pennock 1983, 1985; Pennock and Sharp 1986; Pennock et al.
1983; Culberson 1988; Culberson et al. 1982, 1987a, 1987c;
Sharp et al. 1980.

Comments:
Data analyzed and presented in Pennock and Sharp 1986

Reference:

Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook of
Seawater Analysis. Second Edition. Bull. Fish. Res. Bd. Canada.
No. 167. 310 p.
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1. Cited Reference:
Culberson, C.H., J.R. Pennock, B.W. Lee, R.B. Biggs, T.M. Church,
and J.H. Sharp. 1987c. Oceanographic Data Report Number 5:
YABLED Cruises Part Il. Data From YABLED 17 - YABLED 26,
January-October 1985. Delaware Sea Grant College Program,
.Newark, DE. 58 p.

2. Principal Investigator:
Name: Dr. C.H. Culberson
Address: College of Marine Studies
University of Delaware
Telephone: (302)645-4000 As of (date): 1988

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a, and
production

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:

Purpose of Study: Presents physical, chemical and biological
data from Delaware Bay and River.
Sample Dates: Beginning: January 1985 End: October
1985

Sample Frequency: 9 cruises
Number of Sampling Stations: Up to 29

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of Delaware Bay to Oto Given in report, pages
Trenton, NJ 212 km 10, 12, 14, 16, 18,
20, 26 and 28
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Culberson et al. 1987¢ (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Niskin bottles

Number of Replicate Samples: not diven in report

Area of Volume per Replicates: 10 lite'rs

Net, sieve, or filter size: None

Other methodologies:

Quality cont-rol measures: Strickland and Parsons 1972,

fluorometric analysis of acetone extracts used to determine
chlorophyll a

8. Data Processing:
Data presented for each station and all 9 cruises.

9. Data Evaluation:

10. Companion Studies:

Pennock and Sharp 1986; Culberson 1988; Culberson et al. 1982,
1987a, 1987b; Sharp et al. 1980

11. Comments:
Data analyzed and presented in Pennock and Sharp 1986.

Reference:
Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook of

Seawater Analysis. Second Edition. Bull. Fish. Res. Bd. Canada.
No. 167. 310 p.
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Cited Reference:

Culberson, C.H., J.H. Sharp, T.M. Church, and B.W. Lee. 1982.
(Revised 1987). Data from the SALSX cruises May 1978-July
1980. University of Delaware Oceanographic Data Report Number
2. Delaware Sea Grant College Program, University of Delaware,
Newark, DE. 66 p.

Principal Investigator:
Name: Dr. C.H. Culberson
Address: College of Marine Studies
University of Delaware
Newark, DE 19716
Telephone: (302)645-4000 As of (date): 1988

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Phytoplankton, chlorophyll a and
production

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: To present chemical, biological and physical
data collected in the Delaware River and Bay

Sample Dates: Beginning: May 1978 End: July 1980

Sample Frequency: 6 cruises

Number of Sampling Stations:

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of Delaware Bay to 0to 212 Given in report on
Trenton, NJ pages 4, 8, 12, 17,

18, 23, and 29.
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10.

11.

Culberson et al. 1982 (cont.)
Sampling Methodologies:
Sample Gear, Methods and Analyses: Niskin bottle
Number of Replicate Samples: none given in report
Area of Volume per Replicates: 10 liters
Net, sieve, or filter size: none
Other methodologies:

Quality control measures: Used fluorometric analysis of acetone
extracts, Strickland and Parsons 1972.

Data Processing:
Data given for each station, all cruises.

Data Evaluation:

Companion Studies:

Pennock 1983, 1985; Pennock and Sharp 1986; Pennock et al.
1983; Sharp et al. 1980; Culberson 1988; Culberson et al. 1987a,
1987Db, 1987c.

Comments:
Data analyzed and presented in Pennock and Sharp 1986.

Reference:

Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook
of Seawater Analysis. Second Edition. Bull. Fish. Res. Bd.
Canada. No. 167. 310 p.
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1. Cited Reference:
Culberson, C.H. 1988. Delaware Bay Database (Version 1.03).
Delaware Sea Grant Program, University of Delaware, Newark,
Delaware. -

2. Principal Investigator:
Name: Dr. Charles H. Culberson
Address: College of Marine Studies
University of Delaware
Newark, DE 19716
Telephone: (302)645-4000 As of (date): 1988

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a and
’ production

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:
Purpose of Study: Collect and present chemical and physical data
from the Delaware Bay and River
Sample Dates: Beginning: May 1978 End: Oct 1985
Sample Frequency: 40 cruises
Number of Sampling Stations: Approximately 30

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of Delaware Bay to 0to 212 | Given in report on
Trenton, NJ pages 4, 8, 12, 17,

18, 23, and 29.
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Culberson, C.H. 1988 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Niskin bottle

Number of Replicate Samples: none given in report
Area of Volume per Replicates: 10 liters

Net, sieve, or filter size: none

Other methodologies:

Quality control measures: Used fluorometric analysis of acetone
extracts, Strickland and Parsons 1972.

8. Data Processing:
Data presented for every cruise and station

9. Data Evaluation:

10. Companion Studies:

Pennock 1983; Pennock 1985; Pennock and Sharp 1986;
Pennock et al. 1983; Sharp et al. 1980; Culberson 1982;
Culberson et al. 1987a, 1987b, 1987c.

11. Comments:

Reference:

Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook
of Seawater Analysis. Second Edition. Bull. Fish. Res. Bd.
Canada. No. 167. 310 p.
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Cited Reference:

Fisher, T.R., L.W. Harding, Jr., D.W. Stanley and L.G. Ward.
1988. Phytoplankton, nutrients and turbidity in the Chesapeake,
Delaware and Hudson estuaries. Estuarine, Coastal and Shelf
Science. 27:61-93.

Principal Investigator:
Name: Thomas R. Fisher
Address: University of Maryland
Horn Point Environmental Labs
Cambridge, MD 21613
Telephone: (301)228-8200 As of (date): Feb 1988

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Phytoplankton, chlorophyll a

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: To address the role and fate of nutrients from
freshwater inputs in 3 estuaries and estimate
the abundance of phytoplankton focusing on
horizontal and vertical gradients of turbidity,

_ nutrients and phytoplankton. _

Sample Dates: Beginning: Nov 1982 End: Oct 1983

Sample Frequency: 5 cruises

Number of Sampling Stations: 8

Sample Locations:

General Location DRBC Coordinates
River km

5 miles southeast of Cape Oto = Specific coordinates
Henlopen, Delaware to 130 not given in
Philadelphia publication
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Fisher et al. 1988 (cont.)
|
7. Sampling Methodologies:
Sample Gear, Methods and Analyses: 6-liter Niskin bottles
Number of Replicate Samples: none given in publication
Area of Volume per Replicates: none given in publication
Net, sieve, or filter size: none used

Other methodologies:

Quality control measures: Used acetone extraction and
fluorometric methods (Strickland and Parsons 1972).

8. Data Processing:
Summary of 5 cruises, 3 of which were on Delaware

9. Data Evaluation:

10. Companion Studies:
Harding et al. 1986

11. Comments:
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Cited Reference:

Harding, L.W., Jr., B.W. Meeson and T.R. Fisher. 1986.
Phytoplankton production in two east coast estuaries:
Photosynthesis - light functions and patterns of carbon
assimilation in Chesapeake and Delaware Bays. Estuarine, Coastal
and Shelf Science. 23:773-806.

Principal Investigator:
Name: Lawrence W. Harding, Jr.
Address: Chesapeake Bay Institute
The Johns Hopkins University
Shady Side, MD 20764
Telephone: (301)867-7550 As of (date): Jan 1986
Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Phytoplankton, chlorophyll a and
‘ production

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: To provide data on primary production in
Chesapeake and Delaware bays and compare
the two, and primary production of inorganic
nutrients.

Sample Dates: Beginning: March 1982 End: April 1983

Sample Frequency: 6 cruises

Number of Sampling Stations: 8

Sample Locations:
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Harding et al. 1886 (cont.)

General Location DRBC Coordinates
River km

DB-1 - | Cape Henlopen - |=38°45.6" 756°
Nov. 82 - |l Fourteen Ft. Bank 01.
Il Philadelphia , 6’
IV Deepwater Pt. H=39°06.0’ 75°
09.
4’
=39°51.6" 75°
13.
4’
IV=39°40.6" 75°
30.
o
N-Lat. W-
DB-2 - | Cape Henlopen 0-130 Lon
Apr. 83 Il Fourteen Ft. Bank g.
Il Ship John Shoal 1=38°44.7’ 75°
IV C&D Canal 01.
4!
1=39°03.0’ 756°
11.
OI
M=39°20.3’ 75°
26.
1°
IV=39°30.8' 75°
: : 32.
70
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10.

11.

- Harding et al. 1986 (cont.)

Sampling'Methodologies: ,
Sample Gear, Methods and Analyses: Niskin bottle or diaphragm
pump cast

Number of Replicate Samples: noné given in publication
Area of Volume per Replicates: none given in publication
Net, sieve, or filtér size: none

Other methodologies:

Quality control measures: Used acetone extracts and fluorometric
methods to estimate chlorophyll a (Strickland and Parsons 1972).

Data Processing:
Reported data analysis for chlorophyll a distribution and
productivity in the Delaware.

Data Evaluétion:
Companion Studies:

Comments:

Gives chlorophyll numbers from the mouth to upper estuary
stations. Used a horizontal transect underway sampling plan to
act a profile of the salinity gradient then chose 4 or 5 stations
along the transect to conduct 24 hr measurements of rate
processes.
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1. Cited Reference:
Ichthyological Associates, Inc. 1874. An ecological study of the
Delaware River in the vicinity of the Edgemoor Power Station
Progress Report, October-December 1973. Ichthyological v
Associates, Inc., Wilmington, DE (Delaware Power and Light Co.).

2. Principal Investigator:
Name: Edward C. Raney, Ph.D., Director
Address: 301 Forest Drive
Ithaca, NY 14850
Telephone: (607)533-8801 As of (date): Feb 1974

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:

Purpose of Study: Emphasis on taxonomic identification and
chlorophyll a analysis from which estimates of
standing crop can be deduced

Sample Dates: Beginning: May 1973 End: Dec 1973

Sample Frequency: Monthly - Nov, biweekly - Dec

Number of Sampling Stations: 5
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‘ ‘ Ichthyological Associates, Inc. 1974 (cont.)

Sample Locations:

General Location DRBC Coordinates
River km

- 1. Within 50 yards of
discharge outfall

2. 100 yards due south of
duPont Edgemoor trestle
and mooring site = 70-72 | Specific coordinates

3. On transect of Edgemoor not given in report

power station

At bell buoy #2

10 yards downstream from

discharge tunnels in

affluent canal of Edgemoor

o e

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Van Dorn Bottle

’ Number of Replicate Samples: 2

| Area of Volume per Replicates: 250 ml
Net, sieve, or filter size:
Other methodologies:

Quality control measures: Samples kept cool and in darkness until
laboratory analysis.

8. Data Processing:

Data given for each sample taken according to date and depth

9. Data Evaluation:
No specific quality assurance procedures referenced.
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Ichthyological Associates, Inc. 1974 (cont.)

10. Companion Studies:
Unrah and Kraut 1874

11. Comments:

Good general study with chlorophyll a numbers in region 2.

Genera given for algae commonly found in the vicinity of
Edgemoor Power Station.
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1. Cited Reference:
Maurer, D. 1974a. Biological condition of the deep-water portion

of lower Delaware Bay. Lewes Field Station, Lewes, Delaware.
Grant No. 33369. USF/RANN. 95 p.

2. Principal Investigator:
Name: Don Maurer
Address: CA State University, Long Beach
Southern CA Ocean Study Consortium
Long Beach, CA 90840
Telephone: (213)985-7874 As of (date): 1990

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:

Parameters measured: Phytoplankton, taxonomic composition

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:
Purpose of Study: Describe seasonality of phytoplankton in deep-
water portion of Delaware Bay.
Sample Dates: Beginning: 1968 End: 1971
Sample Frequency: Used literature
Number of Sampling Stations: Used literature '

Sample Locations:

General Location DRBC Coordinates
River km

_______________.________.___{———————————————————————L

Mouth of the Delaware Bay to 0 to 94 Specific coordinates

the Chesapeake and Delaware not given in report.
canal Refer to Fig. 1, page
8.
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Maurer, D. 19743 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Used literature from 1968
to 1971. Specifics not given in this publication.

Number of Replicate Samples:  Existence of replicate samples
not mentioned.

Area of Volume per Replicates:
Net, sieve, or filter size:

Other methodologies:

Quality control measures:

8. Data Processing:
Monthly results given

9. Data Evaluation:
No specific quality assurance procedures referenced

10. Companion Studies:
Maurer 1974b

11. Comments:
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1. Cited Reference:
Maurer, D. 1974b. Impacts of a deepwater terminal: Volume |,
Environmental problems associated with a deepwater port in the
Delaware area. Philadelphia Academy of Natural Sciences, The
University of Delaware and Rutgers University. Grant No. GI
33369, NSF/RANN. 206 pp.

2. Principal Investigator:
Name: Don Maurer
Address: CA State University, Long Beach
Southern CA Ocean Study Consortium
Long Beach, CA 90840
Telephone: (213)985-7874 As of (date): 1990

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:

Parameters measured: Phytoplankton

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design: ™
Purpose of Study: Describe types of phytoplankton in deep-water
portion of Delaware Bay .
Sample Dates: Beginning: 1969 End: 1970
Sample Frequency:
Number of Sampling Stations:

Sample Locations:

General Location DRBC Coordinates
River km

Mouth of the Delaware Bay to 0to 94 Specific coordinates
the Chesapeake and Delaware not given in report
Canal
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Maurer, D. 1974b (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Used literature up to 1974

Number of Replicate Samples:
Area of Volume per Replicates:
Net, sieve, or filter size:

Other methodologies:

Quality control measures:

8. Data Processing:
Monthly results - or seasonality given

9. Data Evaluation:
No specific quality assurance procedures referenced

10. Companion Studies:
Maurer 1974a

11. Comments:

Delaware Estuary Biological Assessment - Appendices Page A-36



- Cited Reference:

Pennock, J.R. 1983. Regulation of phytoplankton, carbon and
nitrogen production in the Delaware estuary. Ph.D. diss.
University of Delaware. 289 pp.

Principal Investigator:

Name: Jonathan R. Pennock
Address: Marine Environmental Science Consortium
Dauphin Island, Alabama 36528
Telephone: (205)861-2141 As of (date): Nov. 1990

Repository of data set or reference:
University of Delaware, Morris Library, Newark, DE

General Data Type:
Parameters measured: Phytoplankton, chlorophyll a production

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: Examine phytoplankton production rates in the
Delaware estuary in relation to the
salinity/turbidity gradient over several seasonal
cycles.

Sample Dates: Beginning: Oct 1980 End: Jan 1983

Sample Frequency: 19 cruises total :

Number of Sampling Stations: =~ 36

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of Delaware Bay to Oto 212 Specific coordinates
Trenton, NJ not given in

dissertation. See Fig.
2-1, p. 59.
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10.

11.

Pennock, J.R. 1983 (cont.)
Sampling Methodologies:
Sample Gear, Methods and Analyses: 10 liter Niskin botties

Number of Replicate Samples: Existence of replicates not
mentioned.

Area of Volume per Replicates: 65 ml
Net, sieve, or filter size: none
Other methodologies:

Quality control measures: Used fluorometric analysis of acetone
extracts, Strickland and Parsons 1972.

Data Processing:

Averaged monthly chlorophyll a and production numbers presented

Data Evaluation:

Companion Studies:

Pennock 1985; Pennock and Sharp 1986; Pennock, Sharp and
Canzonier 1983; Culberson 1988

Comments:
Reference:
Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook

of Seawater Analysis. Second Edition. Bull. Fish. Res. Bd.
Canada. No. 167. 310 p.
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1. Cited Reference:
Pennock, J.R. 13985. Chlorophyll distributions in the Delaware
estuary: Regulation by light limitation. Estuarine, Coastal and
Shelf Science. 21:711-725. '

2. Principal Investigator:

Name: Jonathan R. Pennock
Address: Marine Environmental Science Consortium
Y Dauphin Island, AL 36528
Telephone: (205)861-2141 As of (date): Nov 1980

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a flow rates

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:

Purpose of Study: Examination of the role of suspended
sediments and mixed-layer depth in regulating
the spatial distribution and temporal response
of phytoplankton to nutrient-rich conditions

Sample Dates: Beginning: Oct 1980 End: Jan 1983

Sample Frequency: 19 cruises

Number of Sampling Stations:

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of Delaware Bay to 0 to 212 | Specific coordinates
Trenton, NJ : not given in

dissertation. See Fig.
1.
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Pennock, J.R. 1985 {(cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: 10 liter Niskin bottle

Number of Replicate Samples: none mentioned in publication
Area of Volume per Replicates: none given in publication
Net, sieve, or filter size:

Other methodologies:

Quality control measures: Used acetone extracts and fluorometric
methods for chlorophyll a analysis (Strickland and Parsons 1972).

8. Data Processing:
Results reported for every other month

9. Data Evaluation:

10. Companion Studies:
Pennock 1983; Pennock and Sharp 1986; Pennock, Sharp and

Canzonier 1983; Culbreson 1988.
11. Comments:
Reference:
Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook

of Seawater Analysis. Second Edition. Bull. Fish. Res. Bd.
Canada. No. 167. 310 p.
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1. Cited Reference:
Pennock, J.R. and J.H. Sharp. 1986. Phytoplankton production
in the Delaware estuary: temporal and spatial variability. Mar.
Ecol. Prog. Sci. 34:143-155.

2. Principal Investigator:

Name: Jonathan Pennock
Address: Marine Environmental Science Consortium
Dauphin Island, AL 36528
Telephone: (205)861-2141 As of (date): Nov 1990

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a and
production

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:

Purpose of Study: Annual areal productivity is estimated, and
inter-annual variability in phytoplankton
productivity is presented and related to
physiological parameters associated with
photosynthesis.

Sample Dates: Beginning: Oct 1980 End: Aug 1985

Sample Frequency: Mean monthly intervals with increased
sampling during spring bloom

Number of Sampling Stations: = 30

Sample Locations:

General Location DRBC ‘ Coordinates
River km
Mouth of Delaware Bay to Oto 212 Specific coordinates
Trenton, NJ ' not given in

dissertation
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10.

11.

Pennock, J.R. and J.H. Sharp 1986 (cont.)

Sampling Methodologies:

Sample Gear, Methods and Analyses: Niskin bottles

Number of Replicate Samples: nbne given in publication

Area of Volume per Replicétes: not given in publication

Net, sieve, or filter size: nc;ne

Other methodologies:

Quality control measures: Used Strickland and Parson’s 1972

method of acetone extraction and fluorometric analysis of
chlorophyll a.

Data Processing:
Seasonal variations shown, temporal and spatial trends and status

Data Evaluation:

Companion Studies:
Pennock 1983; Pennock 1985; Pennock, Sharp, Canzonier 1983;

Culberson 1988.

Comments:

Reference:

Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook

of Seawater Analysis. Second Edition. Bull. Fish. Res Bd.
Canada. No. 167. 310 p.
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Cited Reference:

Pennock, J.R., J.H. Sharp and W.J. Canzonier. 1983.
Phytoplankton. 23 p. In: The Delaware Estuary: Research as
Background for Estuaries Management and Development (J.H.
Sharp, ed.) University of Delaware and New Jersey Marine
Sciences Consortium. 326 p.

Principal Investigator:

Name: Dr. Jonathan H. Sharp
Address: University of Delaware
Lewes, DE
Telephone: (302)645-4259 As of (date):

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Phytoplankton, chlorophyll a production

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: Examine biomass, taxonomy, growth rate and
nitrogen uptake rates of phytoplankton to
estimate the overall impact of nutrient
enrichment on the health of an estuary.

Sample Dates: Beginning: Sept 1981 End: March 1983

Sample Frequency: Mean monthly intervals

Number of Sampling Stations: = 30

Sample Locations:

General Location DRBC Coordinates
River km

Mouth of Delaware Bay to
Trenton, NJ

0to 212

Specific coordinates
not given in
publication.
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Pennock et al. 1983 (cont.) ‘

7. Sampling Methodologies: _/
Sample Gear, Methods and Analyses: Not given - summary
outside using literature
Number of Replicate Samples:
Area of Volume per Replicates:
Net, sieve, or filter size:
Other methodologies:

Quality control measures:

8. Data Processing: ,
Seasonal trends shown for 81, 82 and 83

9. Data Evaluation:

10. Companion Studies:

Pennock 1983; Pennock 1985; Pennock and Sharp 1986;
Culberson 1988

11. Comments:
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From Mad Horse Creek mouth 72 to 94 Specific coordinates
to Chesapeake and Delaware not given but shown in
Canal » Figure 10 :

Cited Reference:

Public Service Electric and Gas Company. 1980. An Ecological
Study of the Delaware River near Artificial Island, 1968-1976: A
summary. PSE&G, Newark, New Jersey.

Principal Investigator:

Name: Ichthyological Associates, Inc.
Address: Middletown, DE 19709

Telephone: (302)378-9881 As of (date):

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type: ,

Parameters measured: Phytoplankton, chlorophyll a,
composition, relative abundance
productivity

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: Integrate and discuss seasonal and spatial
trends determined for size, photosynthetic rate
composition of standing crop and relative
abundance. ‘

Sample Dates: Beginning: 1973 End: 1976

Sample Frequency: Monthly

‘Number of Sampling Stations: 10

Sample Locations:

General Location DRBC Coordinates
River km

Delaware Estuary Biological Assessment - Appendices Page A-45



PSE&G 1980 (cont.)
@

7. Sampling Methodologies:

Sample Gear, Methods and Analyses: 8.1 liter Van Dorn bottle

Number of Replicate Sambles: 2.

Area of Volume per Replicates: not given in publication

Net, sieve, or filter size: none used

Other methodologies:

Quality control measures: Acetone extracts used for chlorophyll a
analysis (Lorenzen 1967)

8. Data Processing:

Mean density, occurrence {monthly), abundance and composition
presented

9. Data Evaluation:

10. Companion Studies:
Public Service Electric and Gas 1984

11. Comments:
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Cited Reference:

Public Service Electric and Gas Company. 1984. Salem
Generating .Station 316(b) Demonstration, Section 2. NPDES
permit No. NJO0O05622. Prepared by PSE&G, Newark, New
Jersey. f

Principal Investigator:
Name: Public Service Electric and Gas
Address: 80 Park Plaza
Newark, NJ 07101
Telephone: (201)621-7500 As of (date):

Repository-of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Phytoplankton, composition and
abundance

Sample Matrices:
Water - phytoplankton

Sampling Design:

Purpose of Study: Examine composition of phytoplankton in
vicinity of Salem Generating Station

Sample Dates: Beginning: 1973 End: 1976

Sample Frequency: 300 samples taken

Number of Sampling Stations: 10

Sample Locations:

General Location DRBC Coordinates
River km

Mouth of the Delaware Bay
north to the Burlington-Bristol
Bridge (entire Salem study)

0-190

Specific coordinates
not given in

publication. See Fig.
4.4-1 in publication.
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PSE&G 1984 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: 8.1 liter Van Dorn bottle

Number of Replicate Samples: 2

Area of Volume per Replicates: not given in publication
Net, sieve, or filter size: none used

Other methodologies:

Quality control measures: Seasonally, mean density, occurrence
and taxonomic composition presented

8. Data Processing:

9. Data Evaluation:

10. Companion Studies:
Public Service Electric and Gas 1980

11. Comments:
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1. Cited Reference:
Radiation Management Cooperation and J.E. Edinger Associates,
Inc. 1979. An evaluation of the cooling water intake at the
' Edgemoor Power Station. A Section 316(b) Evaluation. NPDES
Permit No. DE-000058. RMC-Ecological Division, Pottstown, PA
(Delmarva Power & Light Co.). 116 p.

2.  Principal Investigator:
Name: RMC-Ecological Division
Address: Pottstown, PA

Telephone: (215)243-2950 As of (date):

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a and
abundance

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:

Purpose of Study: ldentify predominant taxa and estimate
standing crop, and determine effect of cooling
water intake on biological populations.

Sample Dates: Beginning: May 1973 End: Sept 1975

Sample Frequency: Monthly and semimonthly

Number of Sampling Stations: 11

Sample Locations:

General Location DRBC Coordinates
River km
- <" " - e
In the vicinity of Edgemoor = 72 Specific coordinates
Power Station not given in
publication but shown
in Fig. 3.2-1
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RMC - Ecological Division (cont.) ‘

7. Sampling Methodologies: ,
Sample Gear, Methods and Analyses: Van Dorn bottle

Number of Replicate Samples: Existence of replicates not
mentioned

Area of Volume per Replicates: 250 mi aliquots
Net, sieve, or filter size:
Other methodologies:

Quality control measures: Transferred to polyethylene bottles and
kept refrigerated and in dark

8. Data Processing:
Gives dominant taxa and seasonal trends in abundance

9. Data Evaluation:

10. Companion Studies:

Ichthyological Associates 1974; Preddice 1974; Molzahn and
Associates 1975; Morrison lll and Associates 1976

11. Comments:
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1. Cited Reference:
Sharp, J.H., T.M. Church and C.H. Culberson. 1980. Data from
the 1977 Transx cruises. University of Delaware Oceanographic
Data Report Number 1. College of Marine Studies, University of
Delaware, Newark, Delaware.

2. Principal Investigator:

Name: Jonathan H. Sharp
Address: University of Delaware
Lewes, DE
Telephone: (302)645-4259 As of (date):

3. Repository of data set or reference:
University of Washington, Fisheries-Oceanography Library

4. General Data Type:
Parameters measured: Phytoplankton,. chlorophyll a,
production

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:

Purpose of Study: Intended to document the biochemical
dynamics and phytoplankton composition and
productivity of the Delaware Bay.

Sample Dates: Beginning: March 9, 1977 End:Sept. 29,
1977

Sample Frequency: 6 cruises

Number of Sampling Stations: 4 in Delaware Bay

Sample Locations:

General Location - DRBC Coordinates
River km

Mouth of Delaware Bay up to 0-80 B4 38°45'N
Reedy Island vicinity 74°55'N
B3 39°03’'N
75°12'W .
B2 39°18'N
75°24'W
B1 39°27'N
75°32'W
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Sharp et al. 1980 (cont.)

7. Sampling Methodologles
Sample Gear, Methods and Analyses: 5 liter Niskin bottle

Number of Replicate Samples: noné mentioned in publication
Area of Volume per Replicates: not given in publication

Net, sieve, or filter size: none used

Other methodologies:

Quality control measures: Used acetone extracts and fluorometric
methods of Strickland and Parsons (1972)

8. Data Processing:
Paper reports all data collected by station and sampling date

9. Data Evaluation:

10. Companion Studies:
Pennock 1983; Pennock 1985; Pennock and Sharp 1988;

Pennock et al. 1983; Culberson 1982; Culberson 1988; Culberson
et al. 1987a, 1987b, 1987c.

11. Comments:
These data not included in Pennock and Sharp 1986

Reference:

Strickland, K.D. and T.R. Parsons. 1972. A Practical Handbook
of Seawater Analysis. Second Edition. Bull. Fish. Res Bd.
Canada. No. 167. 310 p.
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1. Cited Reference:
Unrah, F.T. and J.A. Kraut. 1974. Phytoplankton. 19 p. In: An
ecological study of the Delaware River in the vicinity of the
Edgemoor Power Station. Progress report for the period January
through May 1974. Ichthyological Associates, Inc., Wilmington,
DE (Delmarva Power & Light Co.) 295 pp.

2. Principal Investigator:
Name: Timothy L. Preddice, Project Leader
Address: ichthyological Associates, Inc.
c/o Edgemoor Power Station
800 King Street
Wilmington, DE 19899
Telephone: (302)378-9881 As of (date): Aug 1974

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, chlorophyll a and
abundance

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:
Purpose of Study: To identify dominant phytoplankton genera
and provide estimates of standing crop
Sample Dates: Beginning: Jan 1974 End: May 1974
Sample Frequency: Once in January, biweekly Feb-May
Number of Sampling Stations: 11

Sample Locations:

General Location DRBC Coordinates
River km
In the vicinity of Edgemoor 70 to 72 Specific coordinates
Power Station not given in
publication but shown
in Fig. 1
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10.

11.

Unrah, F.T. and J.A. Kraut 1974 (cont.)
Sampling Methodologies:
Sample Gear, Methods and Analyses: Van Dorn bottle

Number of Replicate Samples: Existence of replicate samples
not mentioned.

Area of Volume per Replicates: 250 mi
Net, sieve, or filter size:
Other methodologies:

Quality control measures: Replicate samples analyzed on a Perkin-
Elmer Coleman 46 spectrophotometer.

Data Processing:
Data given for date, station and depth.

Data Evaluation:

Companion Studies:
Ichthyological Associates 1974

Comments:

Adds to species list from previous Edgemoor study (Ichthyological
Associates 1974)
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1. Cited Reference:
Walton, T.E. lll and R. Patrick (eds.). 1973. The Delaware
Estuary System Environmental Impacts and Socio-economic
Effects: The Delaware River Estuarine Marsh Survey. National
Science Foundation, Report No. GI-33369, NSF/RA/E-73-013.

174 p.
2. Principal Investigator:
Name: Thomas E. Walton, Il
Address: University of Delaware
Newark, DE
Telephone: As of (date): 1973

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Phytoplankton, species composition

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:

Purpose of Study: Describe the important marshlands in the
Delaware estuary in terms of its aquatic
communities and impacts resulting from

_ human activities

Sample Dates: Beginning: 1970 End: 1972

Sample Frequency: Summer and Fall 1972

Number of Sampling Stations: 154

Sample Locations:

General Location DRBC Coordinates
River km
Marshlands along the entire 0-212 No specific
Delaware estuary and in the coordinates given in
river up to Trenton publication
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Walton, T.E. lll and R. Patrick 1973 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Not given in publication
Number of Replicate Samples:
Area of Volume per Replicates:
Net, sieve, or filfer size:
Other methodologies:

Quality control measures:

8. Data Processing:
Summary of findings - only dominant and common specific listed

9. Data Evaluation:

10. Companion Studies:

11. Comments:

Page A-56 ‘
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1. Cited Reference:
Watling, L., D. Botton, A. Pembroke and D. Maurer. Seasonal

variations in Delaware Bay phytoplankton community structure.
Marine Biology. 552:207-215.

2. Principal Investigator:

Name: Les Watling

Address: Department Oceanography, Ira C. Darling Marine
Center
University of Maine at Orono
Walpoie, ME

Telephone: (207)563-3146 As of (date): 1990

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type: »
Parameters measured: Phytoplankton, abundance

5. Sample Matrices:
Water - phytoplankton

6. Sampling Design:
Purpose of Study: To describe seasonal variations in the
Delaware Bay phytoplankton community
Sample Dates: Beginning: June 13, 1974 End: May 28,
1975
Sample Frequency: Monthly or bimonthly
Number of Sampling Stations: 3

‘Sample Locations:

General Location DRBC Coordinates
River km

Lower bay adjacent to the =18 Specific coordinates
Mispillion River : not given in
publication but shown
in Figure 1
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Watling et al. ‘
7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Niskin water bottle sampler,
plankton net
Number of Replicate Samples: 3 (wholewater), 1 tow
Area of Volume per Replicates: 25 mls each
Net, sieve, or filter size: #20 mesh

Other methodologies:

Quality control measures: Data reported for all cruises number of
species, total cells per milliliter and species dominants given

8. Data Processing:

9. Data Evaluation:

10. Companion Studies:
Botton et al. 1976

11. Comments:
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ZOOPLANKTON
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1. Cited Reference:
Academy of Natural Sciences of Philadelphia. 1974. Ecological
Studies in New Jersey. Oldmans Creek, Raccoon Creek, Birch
Creek and Delaware River 1972-1973. Interim Report for Shell-Qil
Company. Philadelphia, PA. 406 p:

2. Principal Investigator:
Name: Academy of Natural Sciences of Philadelphia
Address: Department of Limnology
19th and the Parkway
Philadelphia, PA 19103
Telephone: (215)299-1109 ‘ As of (date): 1990

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Zooplankton, taxonomic composition,
distribution

- 5. Sample Matrices:
Water - zooplankton

6. Sampling Design:
Purpose of Study: To establish baseline conditions of aquatic life
and predict future conditions in the vicinity of
the proposed refinery site

Sample Dates: Beginning: May 1972 End: July 1973
Sample Frequency: Monthly
Number of Sampling Stations: 8
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Academy of Natural Sciences of Philadelphia 1974 (cont.)

Sample Locations:

DR-1

DR-2

DR-3

DR-4

DR-5

DR-6

DR-7

DR-8

|—-———_T_—__——_—_—————_-_

General Location

Mean Little Tinicum
Island, NJ side

Mean Little Tinicum
Island, PA side
Transect from
Oldmans Creek, PA
side

Transect from
Oldmans Creek, NJ
side

Below Delaware Mem.
Bridge, NJ side of
channel

Below Delaware Mem.
Bridge, NJ side of
shoal

In Delaware River
about 1000 yards
above Birch Creek
Near Wilmington Ferry
slip

DRBC
River km

139
139
125
124

106

106

127

118

Coordinates

39°51"10"
75°17°50"

39°50'45"
79°17°50"

39°47°'30"
72°26°40"

39°47°
75°26°15"

39°41’
75°31'15"

39°41°
75°30°45"

39°49'45"
75°22't0"

39°44’
75°28°'40"
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10.

11.

Academy of Natural Sciences of Philadelphia 1974 (cont.)
Sampling Methodologies: -
Sample Gear, Methods and Analyses: Plankton net

Number of Replicate Samples: Existence of replicate
samples not mentioned

Area of Volume per Replicates: filtered 50 liters of water
Net, sieve, or filter size: #10

Other methodologies:

Quality control measures:

Data Processing:

Summary of species composition

Data Evaluation:

Companion Studies:

Comments:
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1. Cited Reference:
Anselmini, L.D. 1974. An ecological study of the Delaware River
in the vicinity of Mercer Generating Station, Part 3. Zooplankton.
Iichthyological Associates, Inc., Ithqca, New York. (PSE&G)
2. Principal Investigator:
Name: Ludwig D. Anselmini -
Address: Ichthyological Associates
301 Forest Drive
Ithaca, New York 14850
Telephone: (607)533-8801 As of (date):
3. Repository of data set or reference:
Versar, Inc., Columbia, MD
4. General Data Type:
Parameters measured: Zooplankton, abundance, taxonomic
: composition
5. Sample Matrices:
Water - zooplankton
6. Sampling Design:
Purpose of Study: Examine the abundance and distribution of
zooplankton in the vicinity of Mercer
Generating Station
Sample Dates: Beginning: 1971 End: 1972
Sample Frequency: Biweekly-Monthly
Number of Sampling Stations:
Sample Locations: 1
General Location DRBC Coordinates
River km
Transect from Mercer . 207-210 Specific coordinates
Generating Station south to not given in
transect just above the mouth publication but shown
of Duck Creek in Fig. 1
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Anselmini, L.D. 1974 (cont.)

7. Sampling Methodologies: 1971 - .5 m plankton net
Sample Gear, Methods and Analyses: 1972 - Clarke-Bumpus

Number of Replicate Samples: Existence of replicate samples
not mentioned

Area of Volume per Replicates:
Net, sieve, or filter size: .5 mm mesh #10 (160 micron)
Other methodologies:
Quality control measures:
8. Data Processing:

Data presented by station by sampling date

9. Data Evaluation:

10. Companion Studies:

11. Comments:
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1. Cited Reference:
Aurand, D. 1975. Zooplankton in two Delaware estuaries in
relation to water quality. Ph.D. diss. University of Delaware,
Newark, DE. 240 p.

2. Principal Investigator:
Name: Don Aurand
Address: University of Delaware
College of Marine Studies
Lewes, Delaware
Telephone: (302)645-4000 As of (date):

3. Repository of data set or reference:
University of Delaware, Morris Library, Newark, DE

4. General Data Type:
Parameters measured: Zooplankt»on, abundance

5. Sample Matrices:
Water - zooplankton

6. Sampling Design:
Purpose of Study: To evaluate the effects of organic enrichment
on estuarine zooplankton using the Broadkill
~and Murderkill Rivers
Sample Dates: Beginning: March 1872 End: July 1973
Sample Frequency: Monthly
Number of Sampling Stations: 8

Sample Locations:

General Location DRBC Coordinates
River km
4 stations on Broadkill River 5 Not given in
(lower and upper estuary, tidal publication. See
fresh, above and below Tables 1 and 2.

pollution source)

4 stations on Murderkill River 37
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Aurand D. 1975 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: 30 cm diameter plankton
net
Number of Replicate Samples: 2
Area of Volume per Replicates: =~ 1 m?®
Net, sieve, or filter size: #20 mesh
Other methodologies:

Quality control measures: Consecutive vertical tows

8. Data Processing:
Data presented by station and sampling date

9. Data Evaluation:

10. Companion Studies:
Van House 1979

11. Comments:

May be able to use as representative of estuarine tributary, before
and after study with Van House 1979.
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Cited Reference:

Brewster, M.L. 1974. Abundance and distribution of
zooplankton. 47 p. In: An ecological study of the Delaware River
in the vicinity of Edgemoor Power Station. Progress report for the
period January-May 1974. Ichthyological Associates, Inc.,
Wilmington, DE. (Delmarva Power and Light Co.)

Principal Investigator:
Name: Timothy L. Preddice, Project Leader
Address: IA, Inc., c/o Edgemoor Power Station
800 King Street
Wilmington, DE 19899
Telephone: (302)378-9881 As of (date): 1974

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Zooplankton, abundance

Sample Matrices:
Woater - zooplankton

Sampling Design:

Purpose of Study: Determine seasonal, tidal and diurnal
abundance and distribution of zooplankton in
the Delaware River in the vicinity of EMPS.

Sample Dates: Beginning: January 1974c End: May 1974

Sample Frequency: Biweekly-Monthly

Number of Sampling Stations: 6

Sample Locations:

General Location DRBC Coordinates
River km
In the vicinity of Edgemoor 70-72 Specific coordinates
Power Station not given in

publication but shown
in Fig. 1
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Brewster, M.L. 1974 (cont.)

7. Sampling Methodologies: -
. Sample Gear, Methods and Analyses: Plankton pump with
plankton net
Number of Replicate Samples: Not given in report
Area of Volume per Replicz;tes: .5bm?
Net, sieve, or filter size: 80 micron mesh
Other methodologies:
Quality control measures:
8. Data Processing:

Results given for each sampling period, monthly and bimonthly
mean densities

9. Data Evaluation:

10. Companion Studies:
Ichthyological Associates 1974a, 1974b

11. Comments:
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Cited Reference:
Cronin, L.E. 1954, Plankton Studies. Bienn. Rpt. University of
Delaware Marine Laboratory. (1953-1954), Publ. 2:16-20.

Principal Investigator:
Name: L. Eugene Cronin
Address: University of Delaware,
College of Marine Studies
Lewes, Delaware
Telephone: (302)645-4000 As of (date):

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Zooplankton, volume, distribution,
species abundance

Sample Matrices:
Water - zooplankton

Sampling Design:

Purpose of Study: Organized to measure and interpret the
zooplankton crop in an estuary, from marine
saltwater to freshwater.

Sample Dates: Beginning: Fall 1951 End: W.inter 1953

Sample Frequency: Seasonally (quarterly) '

Number of Sampling Stations: 19

Sample Locations:

General Location DRBC Coordinates
River km
Overfalls, lightship at the mouth | 0-162 Specific coordinates
of Delaware Bay to Philadelphia not given in

publication but shown
in Fig. 7.
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Cronin, L.E. 1954 (cont.) .

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Clarke-Bumpus plankton
sampler

Number of Replicate Samples: Existence of replicate samples not
mentioned

Area of Volume per Replicates: Net towed @ 3 knots for 1 hour
Net, sieve, or filter size: #2 silk nets
Other methodologies:
Quality control measures:
8. Data Processing:

Presented seasonally

9. Data Evaluation:

10. Companion Studies:
Cronin et al. 1960

11. Comments:
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Cited Reference:
Cronin, L.E., J.C. Daiber and E.M. Hulburt. 1962. Quantitative

seasonal aspects of zooplankton in the Delaware River. Ches. Sci.
3(2):63-93.

Principal Investigator:

Name: L.E. Cronin
Address: University of Delaware
Telephone: (302)645-4000 As of (date):

Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:

Parameters measured:

5. Sample Matrices:
Water - zooplankton

6. Sampling Design:

Zooplankton, volume, abundance

Purpose of Study: Present a detailed description of the standing

Number of Sampling Stations: 13

Sample Locations:

crops of zooplankton in the Delaware coastal

plain estuary.
Sample Dates: Beginning:
Sample Frequency: Seasonal

Dec 1951 End: Aug 1953

General Location

DRBC
River km

e e e e e e e ————e]

Within 40 ft. dredged channel 0-162 Specific coordination
from Overfalls Lightship to not given in
Philadelphia publication

Coordinates
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Cronin et al. 1962 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: Clarke-Bumpus sampler
Number of Replicate Samples: 1
Area of Volume per Replicates: 35-40 m®
Net, sieve, or filter size: #2 nets
Other methodologies:
Quality control measures: Simultaneous sampling
8. Data Processing:

Results presented seasonally

9. Data Evaluation:

10. Companion Studies:
Cronin 1954

11. Comments:
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Daiber, F.C., L.L. Thornton, K.A. Bolster, T.G. Campbell, O.W.
Crichton, G.L. Exposito, D.R. Jones and J.M. Tyrawski. 1976.
An Atlas of Delaware’s Wetlands and Estuarine Resources.
Technical Report No. 2. Delaware Coastal Management Program.
Coliege of Marine Studies, University of Delaware, Newark,
Delaware. 528 p.

‘ 1. Cited Reference:

-

2. Principal Investigator:

Name: Larry Thornton, Technical Director
’-.' : Address: Delaware Wetland and Water Resources Atlas Project
’ College of Marine Studies
‘Newark, DE
Telephone: (302)645-4000 As of (date):

3. Repository of data set or reference:
Versar, inc., Columbia, MD

4. General Data Type:
Parameters measured: Zooplankton, taxonomic distribution

5. Sample Matrices:
Water - zooplankton

6. Sampling Design:

Purpose of Study: Indicate some of the important zooplankton
species in the Delaware estuary, seasonal
distributions and population fluctuations

Sample Dates: Beginning: N/A End:

Sample Frequency:

Number of Sampling Stations:

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of the Delaware Bay to 0-120 Specific coordinates
Wilmington " | not given in '
publication

\
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Daiber et al. 1976 {cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: N/A, used literature to
1976
Number of Replicate Samples:
Area of Volume per Replicates:
Net, sieve, or filter size:
Other methodologies:

Quality control measures:

8. Data Processing:

9. Data Evaluation:

10. Companion Studies:

Deevey 1960; Cronin et al. 1962; Delaware Ecological Survey
1973; Ichthyological Associates (1970-1973)

11. Comments:

Compiles and summarizes many previous studies on zooplankton
in the Delaware Bay. Shows seasonal differences in distribution.
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1. Cited Reference:
Deevey, G.B. 1960. The zooplankton of the surface waters of

the Delaware Bay region. Bull. Bingham Oceanogr. Collect. 17:5-
53.

2. Principal Investigator:
Name: Georgiana B. Deevey -
Address:

Telephone: As of (date):

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:

Parameters measured: Zooplankton, abundance, volume

5. Sample Matrices:
Water - zooplankton

6. Sampling Design:

Purpose of Study: To show variations in abundance and species
composition of zooplankton in an area (middle
Atlantic) in which no general survey has been
done.

Sample Dates: . Beginning: 1929 End: 1935 (data

available 30-33)
Sample Frequency: Monthly
Number of Sampling Stations: 3

Sample Locations:

General Location DRBC Coordinates
River km
Lower Delaware from the Oto 16 Specific coordinates
mouth at Overfalls Lightship to not given in
Brandywine Shoal publication but shown
in Fig. 1
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10.

11.

Deevey, G.B. 1960 (cont.)
Sampling Methodologies:
Sample Gear, Methods and Analyses: Net 1 m in diameter
Number of Replicate Samples: Not given in report

Area of Volume per Replicates: 10-min. tows, 5-min. surface, 5-
min. subsurface

Net, sieve, or filter size: Possibly #0 or #2 silk
Other methodologies:
Quality control measures:

Data Processing:
Presented monthly, relative percentages and periods of occurrence

Data Evaluation:

Companion Studies:
Augmented by Cronin 1954; Cronin et al. 1960 -

Comments:

Nets were coarse, therefore nauplii copepodite stages and smaller
species were caught only when net clogged. Only larger species
caught in true proportion. Only valid for surface and subsurface
forms. Bottom forms also not caught in true proportion.
Zooplankton numbers somewhat lower in 1931 and 1932.
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Cited Reference:
Dittel, A.l. and C.E. Epifanio. 1983. Seasonal abundance and

vertical distribution of crab larvae in Delaware Bay. Estuaries.
5:197-202.

Principal Investigator:
Name: A.l. Dittel :
Address: College of Marine Studies
University of Delaware
Lewes, DE 19958
Telephone: (302)645-4000 As of (date): Sept 1982

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Zooplankton, abundance, blue crab
larvae

Sample Matrices:
Water - blue crab larvae

Sampling Design:

Purpose of Study: Determine abundance and seasonal occurrence
of blue crab larvae

Sample Dates: Beginning: May 26, 1978 End: Oct. 28, 1978

Sample Frequency: Once every 3 weeks

Number of Sampling Stations: 1

Sample Locations:

General Location : DRBC Coordinates
River km
Mouth of Delaware Bay 0 38°51.6'N
75°.4°15.0'W
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Dittel, A.l. and C.E. Epifanio 1983 (cont.)

7. Sampling Methodologies:
. Sample Gear, Methods and Analyses: 30 m Clarke-Bumpus

Number of Replicate Samples: Not given in report
Area of Volume per Replicates: Not given in report
Net, sieve, or filter size‘: #6 nylon, 243 uym aperture
Other methodologies:

Quality control measures:

8. Data Processing:
Seasonal abundance by sampling date, total number collected

given by relative abundance of larval stage by depth. Maximum
larval concentrations.

9. Data Evaluation:

10. Companion Studies:
Dittel 1980

11. Comments:
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1. Cited Reference:
Epifanio, C.E., C.C. Valenti, and A.E. Pembroke. 1984. Dispersal
and Recruitment of Blue Crab Larvae in Delaware Bay, USA.
Estuarine, Coastal and Shelf Science. 18:1-12.

2. Principal Investigator:
Name: C.E. Epifanio
Address: College of Marine Studies
University of Delaware
Lewes, DE 19958
Telephone: (302)645-4000 As of (date): 1984

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:
Parameters measured: Zooplankton, abundance and
distribution

5. Sample Matrices:
Water - blue crab larvae

6. Sampling Design:
Purpose of Study: Determine the degree of retention of blue crab
larvae in the Delaware estuary. '
Sample Dates: Beginning: July 1979 End: Sept. 1981
Sample Frequency: Weekly
Number of Sampling Stations:

Sample Locations:

General Location DRBC Coordinates
River km
Mouth of Delaware Bay 0 Specific coordinates
not given in
publication
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Epifanio et al. 1984 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: .3 m Clarke-Bumpus
plankton sampler
Number of Replicate Samples: not given in publication
Area of Volume per Replicates: 5-10 m®
Net, sieve, or filter size: 243 ym (#6)

Other methodologies:

Quality control measures: Samples subdivided with a Foisom
plankton splitter (Dittel and Epifanio 1982)

8. Data Processing:
By sampling date and station

9. Data Evaluation:

10. Companion Studies:
Dittel and Epifanio 1982

11. Comments:
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1. Cited Reference:
Ferrante, J.G. 1971. A quantitative study of the zooplankton in
the Delaware River in the vicinity of Artificial Island. 41 p. In: An
ecological study of the Delaware River in the vicinity of Artificial
Island. Progress report for the period:January-December 1970,
Part Il. Ichthyological Associates, Middletown, DE.

2. Principal Investigator:
Name: Edward C. Raney, Ph.D., Director
Address: Ichthyological Associates
301 Forest Drive
Ithaca, NY 14850
Telephone: (607)533-8801 As of (date): 1971

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type:

Parameters measured: Zooplankton, distribution, abundance

5. Sample Matrices:
Water - zooplankton

6. Sampling Design:
Purpose of Study: Discuss the distribution and abundance of
zooplankton near Artificial Island in 1971
Sample Dates: Beginning: Jan. 1970 End: Dec. 1970
Sample Frequency: Biweekly
Number of Sampling Stations: 8

Sample Locations:

General Location DRBC Coordinates
River km
From just below Salem 73 to 86 Specific coordinates
Generating Station to the not given in
Chesapeake and Delaware publication but shown
Canal in Fig. 1

Delaware Estuary Biological Assessment - Appendices Page A-81



Ferrante, J.G. 1971 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: 5 in. diameter Clarke-
Bumpus
Number of Replicate Samples: 2
Area of Volume per Replicates: Not given in publication
Net, sieve, or filter size: .5 mm mesh
Other methodologies:

Quality control measures:

8. Data Processing:
Results presented in monthly summary

9. Data Evaluation:

10. Companion Studies:

Ichthyological Associates 1980; Lindsay 1974; Lindsay and
Morrisson 1974

11. Comments:
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Cited Reference:

Herman, S.S. and B.R. Hargreaves. 1988. First order estimate of
secondary productivity in the Delaware Estuary. 8 p. in: Ecology
and Restoration of the Delaware River Basin (Majamdar, S.K.,
E.W. Milier and L.E. Sage, eds.). The, Pennsylvania Academy of
Science. ‘

Principal Investigator:
Name: Sidney S. Herman
Address: Department of Biology
Lehigh University
Bethlehem, PA 18015
Telephone: (215)758-3692 As of (date): 13830

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Zooplankton, abundance and biomass

Sample Matrices:
Water - zooplankton

Sampling Design:

Purpose of Study: Used literature to summarize zooplankton
production in Delaware estuary

Sample Dates: Beginning: End:

Sample Frequency:

Number of Sampling Stations:

Sample Locations:

General Location DRBC Coordinates
: River km
—_
From the mouth of Delaware 0 to 100 Specific coordinates
Bay to the mouth of Red Lion not given in
Creek publication
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Herman, S.S. and B.R. Hargreaves 1988 (cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: N/A

Number of Replicate Samples:
Area of Volume per Replicates:
Net, sieve, or filter size:
Other methodologies:
Quality control measures:

8. Data Processing:

Summary of existing literature

9. Data Evaluation:

10. Companion Studies:
Deevey 1960; Cronin et al. 1962; Maurer et al. 1978;
ichthyological Associates 1980

1 1. Comments:
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1. Cited Reference:
Herman, S.S., B.R. Hargreaves, R.A. Lutz, L.W. Fritz and C.E.
Epifanio. 1983. Zooplankton and parameters. 9 p. In: The
Delaware Estuary: Research as Background for Estuarine
Management and Development (Sharp, ed.). University of
Delaware and New Jersey Marine Sciences Consortium, Lewes,

Delaware. S
326 p.
2. Principal Investigator:
Name: Jonathan H. Sharp
Address: University of Delaware
Lewes, DE 19958
Telephone: (302)645-4259 As of {(date): 12/1990

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type: .
Parameters measured: Zooplankton, density and biomass

5. Sample Matrices:
Water - zooplankton

6. Sampling Design: ,

Purpose of Study: Identify most important zooplankton species
study their population dynamics and
underlying forces that determine population

- size.

Sample Dates: Beginning: May 1982 End: 1983

Sample Frequency: Semimonthly

Number of Sampling Stations: 9

Sample Locations:

General Location DRBC Coordinates
River km
L . ———m=m——=
Mouth of Delaware Bay to Oto 212 Specific coordinates
Trenton, NJ not given in
publication but shown
| in Fig. 11-2
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10.

11.

Herman et al. 1983 (cont.)

Sampling Methodologies:
Sample Gear, Methods and Analyses: 1/2 meter net

Number of Replicate Samples: 2

Area of Volume per Replicates: measured by flowmeter
Net, sieve, or filter size: #10 net

Other methodologies:

Quality control measures:

Data Processing:
Monthly abundances (density) and biomass given

Data Evaluation:

Companion Studies:
Deevey 1960; Cronin et al. 1962; Maurer et al. 1978

Comments:
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Cited Reference:
Hulburt, E.M. 1957. The distribution of Neomysis americana in
the estuary of the Delaware River. Limnol. Oceanog. 2:1-11.

Principal Investigator:
Name: Edward M. Hulburt
Address:

Telephone: _ As of (date):

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type: Mysids
Parameters measured: Density, zooplankton abundance

Sample Matrices:
Water - zooplankton

Sampling Design:

Purpose of Study: Describe the distribution of Neomysis
americana in the Delaware estuary

Sample Dates: Beginning: Oct. 1951 End: August 1953

Sample Frequency: Seasonal '

Number of Sampling Stations: 4 transects and up the channel

Sample Locations:

General Location DRBC ‘ Coordinates -
River km
See Fig. 1 (p. 2). Mouth of 0 to 160 Specific coordinates
Delaware Bay to Philadelphia not given in

publication but shown
in Fig. 1
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Hulburt E.M. 1857 (cont.}

7. Sampling Methodologies:
' Sample Gear, Methods and Analyses: 5 in. Clarke-Bumpus

Number of Replicate Samples: not given in publication
Area of Volume per Replicates: 20-50 m®

Net, sieve, or filter size: #2 silk net

Other methodologies:

Quality control measures:

8. Data Processing:
Mysid data presented for each cruise, each station

9. Data Evaluation:

10. Companion Studies:
Cronin et al. 1962

11. Comments:

Delaware Estuary Biological Assessment - Appendices Page A-88



s

o,

‘\

w
e

Cited Reference: :

Ichthyological Associates, Inc. 1974. An ecological study of the
Delaware River in the vicinity of Edgemoor Power Station Progress
Report for October-December 1973. Ichthyological Associates,
Inc., Wilmington, DE. (Delmarva Power and Light Co.) 109 p.

Principal Investigator: :
Name: Edward C. Raney, Ph.D., Director
Address: Ichthyological Associates, inc.
301 Forest Drive
ithaca, NY 14850
Telephone: (607)533-8801 As of (date): Feb. 1974

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Zooplankton, samples not complete

Sample Matrices:
Water - zooplankton

Sampling Design:

Purpose of Study: To estimate abundance of zooplankton in the
Delaware River in the vicinity of Edgemoor
Power Station

Sample Dates: Beginning: 10 Oct 1973 End: 23 Dec 1973

Sample Frequency: Biweekly

Number of Sampling Stations: 6

Sample Locations: "

General Location DRBC Coordinates
River km
In the vicinity of Edgemoor = 70-72 Specific coordinates
Power Station not given in

publication but shown
in Figs. 10 and 11
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Ichthyological Associates, Inc. 1974 {cont.)

7. Samplihg Methodologies:
Sample Gear, Methods and Analyses: Plankton pump filter system

Number of Replicate Samples: Existence of replicate samples not
mentioned

Area of Volume per Replicates: 1/2 m?
Net, sieve, or filter size:

Other methodologies:

Quality control measures:

8. Data Processing:
Not processed

9. Data Evaluation:

10. Companion Studies:
Ichthyological Associates 1971b

11. Comments:
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1. Cited Reference:
Ichthyological Associates, Inc. 1979. A study of ichthyoplankton
and macrozooplankton entrained in the cooling water intake canal
at the Getty Delaware City, Delaware Facility, September 1977-
August 1978. A Report to Getty Marketing and Refining Co.
Delaware City, Delaware. 58 p.

2. Principal Investigator:
Name: Edward C. Raney
Address: Ichthyological Associates, Inc.
301 Forest Drive
, Ithaca, New York 14850
Telephone: (607)533-8801 As of (date): 1979

3. Repository of data set or reference:
Versar, Inc., Columbia, MD

4. General Data Type: Mysids
Parameters measured: Density, taxa, temporal occurrence,
zooplankton composition, abundance
and distribution ‘

5. Sample Matrices:
Water - zooplankton

6. Sampling Design:

Purpose of Study: Estimate total number and seasonal
occurrence of mysids and Gammarus
entrained in the Getty Marketing and Refining
Co. Delaware City Refinery intake canal.

- Sample Dates: Beginning: Sept 1977 End: Aug 1978

Sample Frequency: Biweekly-Monthly

Number of Sampling Stations:

Sample Locations:

General Location DRBC Coordinates
River km
Intake canal at Getty's = 101 Specific coordinates
Delaware City Refinery not given in
publication
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10.

11.

lchthyological Associates, Inc. 1979 (cont.) ‘

Sampling Methodologies:
Sample Gear, Methods and Analyses: 1/2 m plankton net

Number of Replicate Samples: 2

Area of Volume per Replicates: Not given in report
Net, sieve, or filter size: .5 mm mesh

Other methodologies:

Quality control measures:

Data Processing:

Seasonal-monthly

Data Evaluation:

Companion Studies:

Comments:




Cited Reference:

Lambert, R. and A. Pembroke. 1976. Zooplankton. 40 p. In:
Ecological Studies on Benthic and Planktonic Assemblages in
Lower Delaware Bay (L. Watling and D. Mauer, eds.) NSF/RANN.

Principal Investigator:

Name: Les Watling and Don Maurer, editors
Address: College of Marine Studies

University of Delaware

Lewes, DE 19958
Telephone: (302)645-4000 As of (date): 1976

Repository of data set or reference:
University of Delaware, Morris Laboratory

General Data Type:
Parameters measured: Zooplankton abundance and
composition

Sample Matrices:
Water - zooplankton

Sampling Design:

Purpose of Study: Examine cycles of zooplankton species and
determine qualitative and or quantitative
differences between them.

Sample Dates: Beginning: June 1974 End: May 1975

Sample Frequency: Monthly

Number of Sampling Stations: 3

Sample Locations:

Lightening area, lower Delaware | = 18 Specific coordinates
Bay adjacent to Mispillion River not given in
publication

General Location DRBC Coordinates
River km
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Lambert, R. and A. Pembroke 1976 {cont.)

7. Sampling Methodologies:
Sample Gear, Methods and Analyses: 30 cm diameter Clarke-
' Bumpus

Number of Replicate Samples: 2
Area of Volume per Replicates: not given in publication
Net. sieve, or filter size: #6
Other methodologies:
Quality control measures:
8. Data Processing:

Monthly densities given

9. Data Evaluation:

10. Companion Studies:
Later published as Maurer et al. 1978.

1 1. Comments:
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Cited Reference:

Lindsay, J.H. 1974. A study of zooplankton in the Delaware
River in the vicinity of Artificial Island in 1971. 47 p. In: An
ecological study of the Delaware River in the vicinity of Artificial
Island. Ichthyological Associates, Inc., Middletown, DE 210 p.

Principal Investigator: Co
Name: V.J. Schuler, M.S. Prolect Leader
Address: Ichthyological Associates, Inc.
100 S. Cass Street
Middletown, DE 19709
Telephone: (302)378-9881 As of (date):

Repository of data set or reference:
Versar, Inc., Columbia, MD

General Data Type:
Parameters measured: Zooplankton, abundance

Sample Matrices:
Water - zooplankton

Sampling Design:

Purpose of Study: To make quantitative and qualitative faunal
measurements, and to discuss food drain
importance and spatial distribution.

Sample Dates: Beginning: July 1971 End: Dec 1971

Sample Frequency: Biweekly

Number of Sampling Stations: 19

Sample Locations:

General Location DRBC Coordinates
River km
Smyrna River to Chesapeake 71 to 94 Specific coordinates
and Delaware Canal not given in

publication but shown
in Fig. 1
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o

7. Sampling Methodologies:

Sample Gear, Methods and Analyses: 5 in. Clarke-Bumpus

Number of Replicate Samples: Not given in publication

Area of Volume per Replicates: 1.5 m® water filtered

Net, sieve, or filter size: #20 net

Other methodologies:

Quality control measures:

8. Data Processing:
Data presented monthly by station

9. Data Evaluation:

10. Companion Studies:

Ichthyological Associates 1980; Lindsay and Morrisson 1974;
Ferrante 1971

11. Comments:

Delaware Estuary Biological Assessment - Appendices Page A-96 ’



S ¢
w

Cited Reference:

Lindsay, J.H. and N.J. Morrisson, lll. 1974. A study of
zooplankton. 74 p. In: An ecological study of the Delaware River
in the vicinity of Artificial island. Ichthological Associates, Inc.,
Middletown, DE. 746 p. e

Principal Investigator:
Name: V.J. Schuler, M.S., Project Leader
Address: Ichthyological Associates, Inc.
100 S. Cass Street
Middletown, DE 19709
Telephone: (302)378-9881 As of (date)